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<15> ofl^i MEMS ^h^*!^ MEMS ^l^^l ^^MM^ ^ ^ 
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^Jl7l- ^-fKlD^h #7l #^-fKll)°fl tfl^H ^ 
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^^71^(14)321-, #7l v]A\]7]-Sr(U)-$r ^°}±r <*} ¥MH ^ ( 15)iiL 
^, #7l <2"fMHBl(15)« *Hl7^(14)^r ^-B-(ll)^- #3 

# ^-^-(12, 13) A>olofl 5]x]X\?]t£ ^ o.( 11)S w. E ^ olaj^ ^-B-7> 

#71 Dl ^171^(14)^1 ^>A>slol ^U#^^ #^(12)3. W, tiVcflS #71 
?MHEi(15)7} nl^7l^-(14)* 33- ol^-Al7l^, #7l <g ^ # ^-fKll)3. og 
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30-6 



1020030041390 #3 W- 2003/9/2 

<18> 4^-jL5, 51 2^r 51454 £3-1- ^4*1* 
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371 nfl^-ofl, Cfs. i^S^-eq ^ ^ o] -g^S}^, ^ISM 

#^|# 44^1 3H3-fr& ^^Kr ^°-5 *IM3 0 1 7>^^V4^ #3 
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<q ^«.cfl ^I2^el^7l^ ^^171^ #31; #7l *fl2#sl§7l#^- i3 

<2^m #31; #?1 <3p}€ ^2^ el €-71^ #Jfofl ^ ^f-fr 
^*Kr #31; #71 ^l^H mems ^s#^l tfl-g-*Hr 

^#*Rr #31; #71 ^I2^el§7l^r ^ ^2fl#sl #sfl^ s<H3. 
ol^^l £43.* #31; ^ #7l ^I2^el^7l^ ^3flEi-t- 

s ol-g-^ <*I3*H MEMS ^Sl-^: *g#*Hr #31^ ^ «<HH 3 

<25> 4>7l ^<*fl ^2: t^^r *fl H=3 3 ^l^ 2 ! ^ 

AH ^ P>£L« $#*Hr #31* 3 S^oL, 31«1H1 *§#, ^Jfl€^#, £ 

4s *§^#3HH 31 «1 ei ^ #^-sfl€ ^ £3*3.3 #7l ^H^l-a* 71 
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21-, l^sHo) H- 1- <>1^ M% ^-^-(33)^1 44 ^Hr^ 

£5l-S(34)^- ( #7l £^-S.(32)^ 51^(34)^ 

44 ^tfl^S -S^Kr 4^ 7>* £31-3.(35)^, ^ tiflol^(;siX| A|H^)A o Vofl 
31^$°} ^.^^-(38)^- #71 Jl^Jf(38H # 

7} Cf^S] 7 |.^ £4^(35)71- ZL ^ofl till 13 <H ^*fl ^3 

7>^(36)S ^l^^^l <*}?HHEi(37)5. 
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<3i> ZLElJl, ^-71 £^(34)^ AA MS. ^-n-°ll 

3-*\, zl tifl^^Efl7> *MJ3*|fe ^l 1 ?!:, H>^*»fl £ 3(aH 

aV^o] ^t^Tfl Bfl*lSRr ?M #^-fK33)^ ^^lM- 7} 

^ £43.(35)3 ^^a] £Et *r ^4- 

<32> ZLejjl, 7 ^ £S|-S(35)fe #7l £4^(34)3 ^sq- ^ 

^tb ^^H, IM^I ^7} :&s]-S(32)ofl ^-^^ n>^^, ZL 

AA&l cfl-s-^ #^ £4^(34)^- 4^rlr ^ ^ 

sM, on- <^«- 7 >^ Hs)-S(35)^ ^€ ^ 

<33> £ 3^ ( a Hl ^.^1 7>^ £-43.(35)3 ^21 °l*fl^7l7l ^*}<*| 2. 

?A<>-3-*\, ^ v 7l £-4^(32,34,35)^ ^ A 

7} rtfl^l, ^-71 7>^ £Sl-S.(35)l:^r 71^ 7>7>^- ^Efll- 
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cj^o] ( j$ 7 ) y}^. £nj-s(35)^ MEMS ii£ ^^HM^l (37)^1 

7>^(36)^1 7>^(36)^ ^jSflS. -g-*j<^. 

<34> ZLElJH, <#7] ^^^^Ei(37)^ MEMS ^25. °l-?-<H^ 7 A °-£-*], -H 

JL^-f-(38)^-, ^>7l JL^(38H il^AS. ^( 
<« #<H, ^^^^lH- If- HI S^^HH y^^S ^^7>^tb 



<35> ojej^ 71-^(36)^ T^^Hj-^o.^ t^cq 7 |.^. 5L3)-3L(35)-& 

°1 ^13. wfl^]£l^, ^7l 7>^(36)^ y^oH* ^» 2^^.5*1 <g§^ £ 
4S.(32)oll 4^ #^ £43.(34)1- ^ 



<36> Aj-71^1- ^-Ol #i<^o] ^V\. 



<37> ^-7) £ 3<Hl^i (a)^r ^^MHEi(37)7l- ^o^l 



<38> 2:71 _2. = #E|N>Hfe, £. 3 ^ (aH £A] ^ W}^ ^o] , <*^]o}^ 

(37)2] 7>^(36)^ £^1^ ^^)-7> ^o.^, oltifl , cf^o] 7 >-S-£3j-S.(35) 

^ ^117>-^ JEs|-5.(35a)£l °A^ Q ] £4^(32)^ ^^Tfl S]jl zl E]-#ol 
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f^i7f 7>-^£3i}-5.(35a)» -f-*H *ill#^5E.n|-S.(34aH <3^€ #^ 
^-R-(33a)S. ^^€4. 

<39> ZL^JI, 0 J}fHH^(37)7> -g-^ ^ -f , £ 3^ (b)°fl -£^1 ^ 

£s)-s.(32)5q- #^ £s)-S(34b)7> ^I27>^£2|-S(35b)^ ^ 
SH ^^H, ^^M, ^^"(31)5.^ ^-AlS7> 7}§£SfS. 

(35b)* H3*3.(34bW <^^€ ^-9"fr(33b)S 

<40> ^3f^o.s, ^-71 ^^HH^ (37)^1 <g ^£545.(32)3. 91 

7}£ ^S.^ ^S.(pathl, path2)^ ^ #lk^. 

<41> ^7] 51 3°lH^r 7H> ?i^tV ^Bfl^i, ^^>^^.l4, 

o] i^^l 7%S.±t ^7} 7>^£2l-S.(35) ^ #^^£5}-S.(34)^ ^ofl wl^l^H ^ 
7>€ ^ $A. 

<42> S. 4^ 47fl«q i^^l ^Sf £fe £ ^^11 ^tb 

(a),(b)Tr ^ ^3. ^ i^^l ^st #Bfll- £Al*>cf. 
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<43> #71 £ 4°\) %^$)*}Tr -H^€ ^ v tt <9 ^5=4^.(42)5!)-, 

o«^oflolBl(47)^ £^^0.3. Hfll^M 47fl5l H 45. (44) 4, -H 

^^-(48)^1 ^H^^-S. ^4 ^ ^Hl y#«<KK°5. 

7>^(46)# ^ ^^°1^(47)4. -*7l ^^oflo]El(47)^ 7 >^(46) 
^ ^i^MM 3(47)3 ^flHJ-Uvfi-S. wfll^H, ^ -SM 

(47)31 7>f-f(47)3 ol^^^s £43.(45)41 ^SLsL cfl-g-E) 

-Z 47fl2] £43(44 H 4^ tfl-§-E)£.S. 47fl^ 7>^g- £ 

43.(45)* t^I^. 

£43(42)7}- nfl ol^w w-ofl 7>^£43(45)^ <a#4 Aj- 7 ] 0} 

^£43(42 H 7>-S-£43(45)3 Em£- ^ aV^-g-afl ^*l*b 

£43(44)4 n>^*lcf. 45^, ^ o.( 41)s .«. E ^ #a]Jt^ ^ 
#^-fr(43a)3L #1^4. 

<45> zl&Ijl, ^-71 ofl^ofl 0^(47)3 7>-^^-(46)l- -y«^£5L ^ ?>3 <>1^1 

71^, £ 4^1 (bH £*1€ 44 <y^^ £4^(42)4 *fl27}~^£43(45b) 

o) <£x£o] v}^is}jL , #7} *)]27l~§-£43(45b)3 4^4 *fl2#^# ^0.(445) 
7> 4~*M, ^-n-(41)S.-^-E-1 ^£ ^-a]^ 7 ]. A]2%%^ #^-fr(43b) 
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<46> v\^7\7]S., s&7] ofl^oi)olEK47)^ 7>^^-(46)-i: -y^SLS. 

^JLS^ £sj-5.(42)-^l37l-^£3X)-s.(45c)-^3#^#£sl-s.(44c) 5Ett °d 

^ £3}-S(42)-^47>^-H2|-S.(45d)-^l4#^^£sl-^(44d)7> °H7}, 3^ ^- 
^-fK41)3.^-Ei %^1JL7> z\)3 H^r *fl4 #^(43c,43d)3. ^Tg^. 

<47> ^J^iLS, >8-7l «5fl^lolEK47)^ 7 >^(46)^ cl^s^^S^ 

(43a~43d)^ t^AS ifl^M^i ^ ^Til ^t}. 

<48> A 0 V 7 ] o^, oflA oll o]E-l(47)^ 7>^(46) *}*])2i^-£r ^ S^H , ^ 

^aoiq- CfOj:^ ^o]] o]^.o]^ + 91°-^, MEMS ^^H^ 

MEMS 7l^£-oHH ^0} o]^-£]^ 3^ ol-g-^H t^St £^*Hir # 
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<50> #71 £ 51- %2i-5}#, 5L 3°\] J±9j ^*\] &<>H , *|4MM3(37)3 

9l*Kcomb) ^Bflo] 7}^-*I^-(37aH S^^U, #7l 7}^-^(37a)^ £. 
^ #3 -H^^(37b)7} ^§#€<}. 

<5i> #71^ 7 >^^i^(37a)4 -H^^(37bH ^^^1 <y7>Sl^ ^Bflofl^^ 

7}^f(36Hl ^^7f ^ 52] (a)ofl 5LX|£ ^-o] 

S7l ^^^-Eflcfls ^5^5.(32)2]- ^li#^^£s|-s(34a) ^}°H ^Il7>^£ 
s}-S.(35a)7> ^*]<5>7ll ^4. 

<52> ZL5JJL, #7l 7]-^^^(37a)^- ZL^§ ^^"(37b)S ^ o] 7 |.^ 

^, 7>^^^(37a)5l- Jl^^^-(37b) A>oHl ^^> 7 > , ^#^H 

^1 ^ 7>^^^-(37a) ^ H^l <MiiL <g^^ 7>^(36)7> -y«J- 
*&°-S. o]^o] t c 5 ^ (b) o]] £ a1^ w}<4 ^-o] ^l27>^2l-S(35b)ol <y^^ 
51 (32)2]- ^12#^^ 5L4^(34b) A>°H ^l^Ml ^cf. 

<53> #71 7>-^^i^-(37a)2l ol-g-^elfe 7>^^-(37a):a]- :^*l^-(37b) 

wHl^Jl, #71 7V^^#(37a)sl- JL^^i^-(37b) ?H 
^ #71 ^•^(37a,37b)?i2l ^i^Hl W-^H.^, 7>^^^-(37a)s}- -H^ #^-(37b) 
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4. ^7>S)^ #<?M13L«- ^tiS^] ^4HMe1(37) 

nl^ls^o] 7 >^^1^, ^H^J 7j5L^ ^7} 7>^}7ll 



<54> oj^v -g^ft- t^^l ^NM^lfe" MEMS ^S#3f £3}St ^ 



<56> ni^ f ^^HM^IS- £ E4£t *l*m ^]l^el€-7|^:(71)^Hl ^ 

^HM El (37,47)3 7>^(36,46)7> ?flw|B] (cavity) (71b)» 

(601). 



<57> ^-7] 7|]Ul^ ^-a].^ £ 7^ ( a )<*fl € , 7fl«l 

E](cavity)3 ^ofl ^^01^(37,47)^ 7 >^(36,46)7> J§^*>7fl Hfl^M^l 

7l^fl*l* ^ ^ $151-1=- nlX-l, ^"71 7jll^e|^7l^(71)^ *>*H ^ 
l^>3(71a)» ^"71 ^ln>a(7i a )fe- *U^e| ^71^(71)21 ^ofl e) 

4iH2fl = (lithography)^ ^ <>l-§-*H ^HMl(pr) 2fl€* ofl^icfl o) 

*H 3^rH(71a)» 1^4. ^"71 ^^o>3.(71a)^ 3.7}^ ^f>] ^^^1 
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=1 ^ £ 7^ (bH w>3- go] #7] *)U^ 

#71^(71)3 ^ 3^>H(71a)3- qWKr *H*lEK71b)» *g 

^tr3-. 

-f, ^7l *Hl^Hl-g-(71)3 ^<H] ^?H°lEi(37,47)l- 2)12^ e| €-7] # 

(72)# ^ & ^, ^7} A]2S£ ^^71^(72)^- ^Kpolishing)^) 
^4(602). 

^. 3"g-, ^"71 ^12^^71^(72' )3 ^ofl ^51^3 nfl^ 

*M ^m#(73)^- ^^t}-cf(603). #7] ^m#(73)^ ^^o]^ (37,47) ^-^l 
cfi^ £^ XJZ}- p>^a. t}^, ^^lfe ^d^SAi 7l^>7fl ^cf. ol 

"fl, -^71 °lliH§K73)£- i^lBll (sputtering), evaporation ^3 ^*cHl 3^H, 
^12^ ^^71^(72') 3-3 jib]*! ^ if 

^. 4^- #31 604^, £ 73 (eH 2E*1£ til-3- Qo], ^-71 nfl^(73)^ 
°-3?HlolEi (37,47)* ^^*>7l 3tr ^^€-a- ^3-(PR)-^-S 

-a, A <M ^3-(PR)* 4^3*1 ^ 3-^*1 ^llfM- 

^ IEtt 7i^A5. ^l^H Pfia^-g- 3^- 30^(73')^- ^^^3"(604). olrtfl , 
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(73' v}^E1S. <>l-g-SH ^I2^e)^7l^-(72 , )1- ^z^o.^ ^<^o)^\ 
(37,47)7)- ^ fl*^, £4^(32,34)1- *g^*>7l o>3] £ #7^4 

Z1S]ZL 605«1Mfe, £ 74 (fH £4*V ^o], >y. 7 ] ^sflig 

(73')ol ^2^e]^7l^;(72 , )^ ^6fl #2fliE.#(74)l- ^*b4 

(605). 

=L 4£- #31 606<*IM ^7] #Hfl£^(74)4 ^ofl 2<H(75)* 

14. olnj, 51 70} ( g )oll ^-o], ^lp>3(71a)« 7l§o.S #71 £ 3 

^ £ 4^1 7 >^ £4^.(35, 45)*°fl tfl-g-S^ 3.6]( 75 ) 7 } fl^c).. 

ol<>H, £ 73) (h)6 )j ^ ^. 7l so1(75) ^ ^ #Bfl 

£«- #3-*H ^#2fl£#(77)-i- ^^4(607). 

^ 4-5- ^7(1 608^H, ^Tfl^ £4^44 ^^1 #Hfl£« ^171*> 

^ £ 3 ^ £ 44 7}^, ^ £4^.(32,34,35,42,44,45) ^-£-^§- 

^^^■4(608). 
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5-45.^ *fl*Hl nJ-eM htA ^e]^> 7]l<i4 ^<g^ ^ 



Zl cf^- nHs[ #3] 609S.Ai, ^^3flH(73' )1- 

^#^1 M-^^l ^2^^€-7l^r(72')» ofl^H MEMS fSf, 
^ ^^oflojBl (37,47)1- 

^ ^d\] $X°1*), ^2^51^71^(72)^ ^^£l^ MEMS ^Mr9l 
oj\^6]]o)b\(37A7)^, JE^l-21 ^7) el ^71 #(71)2} 

3 l*>a.(71a)« 7l^o.S ^^Al^ ( ^ 1^^1^.71^(71) ^1 7fltilB)(71b) 
6fl 6B^lolBl5i 7>^(36,46)7> 3W>ZL, ^-71 71-^(36,46)21 tf-^ofl 7>^ 
£^(35,45)1-01 *§s$S\7]} 



£ 721 (j)^ ol^-oi ^o]} o]*j- <g.^ #^<?1*1^ £ 321 

(a),(bH £AltV ^-^ofl ^-i^^l o) A _ A . c4-^ £7 }. ^4 
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<70> ^7) Si 7$ ^S*}^, £^5.(32), #^#3£5|-S.(34), 7}^ 

£s)-S(35)^ ^Ml ^ #71 7>^£^5-(35)^ ^-71 

£45-#(32, 34,35)1-^ ^€ ^r^^^Hl ^ « 0 V ^^S. ^^^4. 

<71> ZLS]ZL, ^7l 7>^SS|-S.(35)^ ^^ojE^ 7 }^(36,46)^ 7fl «1 ^ ( 7 lb ) 

^-B-^- ^^171^ yASLS. *M8€ 91^., £E*1 i^%l7] 

^-S-o] MEMS ^2:<H1 ^tfl ^^o.S.a^ ^Wl^ol ^o|-^Tg^ 

<73> ^-#*1 W>5f ^-o], ^ofl ojtl" ^S]^ <y#^ 

^£-8: Sm-S-S. ^T^JL, ^-Br MEMS 
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[3^8- i] 

S °1^-<H*1 MEMS ^-2:^ ofl^oilo]E^; £ 

>a-7l a}^HMB)£l >*H n fcflHTO-fr nq-eq- z]-z}- # 7 1 7}-^-f7> 

2] 

^1 1 ^Hl sa*n-H. ^71 

3] 
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7>^^^" g ZL^l 7>^« ^^H^ £ 

4] 

afll 7]^9\ #-*fofl 7flwlBl (cavity)* ^S^Vb #741; 

#71 7flylB)7> <8#3 *f|l^Bl^ tfJf^ll ^12^21^71^-8: 3 ^1*1 

#741; 

#7l ^12^21 €-71^ ^ *M|£ ^^^m #31; 

#7l ^12^ Hi €-71^:31 #Jfo|| 4^ ^fil *}^-#-8- M*Rr 

#741; 

#7l <g#^ ^H^H MEMS tfl-§-*Hr ^3* *R-sfl€ 

£ ^*Hr #711; 

#71 ^I2^sl^-7l^: ^ ^sflHSl #2fl^ S^S. ol^ol^l £3*3.* 
^*Rr #741; £ 

#7l ^12^51^71^ ^3fl^# °l-8-*M ^ *H MEMS 

^ <8^*Hr #741 

30-23 



1020030041390 ^ °^> : 2003/9/2 

5] 

711 til ^ ^H-^m^. ssMs. ^#3HH 3W £ *H-*fl€ ^ 

^1* ^-71 ^1431 7l^o.S <S3*Hr 
6] 

^1 2^€-7m ^ sh-*^ #«^a- ^*W=- #31; 

#7l ^€ Sefl^^ ^ofl S<H» #^Kr #31; 

#71 s^7> ^€ -tf-M 4*1 #efl^* #31; * 

^"71 4*1*1 #2fl^^ *IM*Kr #31 
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